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Abstract of KR20050020339 

PURPOSE: A transparent electrode of a light emitting device and a manufacturing method thereof are 
provided to spread uniformly the carriers supplied from outside of the device and to flow smoothly 
photons to outside by reducing specific contact resistance using a conductive array material as a 
conductive bridge. CONSTITUTION: A transparent electrode(31 0) of a light emitting device includes a 
metal oxide layer(303) made of a first metal, a mixed oxide layer and a conductive array material. The 
mixed oxide layer(304) is formed on the metal oxide layer by reacting a third metal on the first metal. 
The conductive array material(305) is formed like a metal dot within the metal oxide layer and the 
mixed oxide layer. The conductive array material is made of a second metal. The conductive array 
material functions as a conductive bridge. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=KR20050020339&F=8 



2007/12/03 



^7fi3L^ 10-2005-0020339 









(51) . Int. CI. 7 
H01L 33/00 


(11) ^7flsi3: 
(43) ^7fl^^V 


10-2005-0020339 
2005^03^04^ 


(21) #^SL1l 

(22) -t^H*} 


10-2003-0058209 
2003>dO8-S22ti 






■S^Hi^a a} 

M-t 736-l^i^l 




(72) 


^•^H L 2.^^-^^o>^-S lOl-g-901 Jl 
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(54) t^^f^ 









^3 (Metal Dot) ^EflS ^3 ^5.^ «H1 #3: * S.^^. 

5E$r, 4-1- tt^ti^H f-^^i^ ^ISHJ-^-S-, p*j GaN^l % -tfofl 4 1 -^^^-g- ^^1=. xfl 1 

1 Y^f^ #3- <5W**.SJ£. S^SU, 4 3 4 1 ojjf ^ 1 3-^4 «v-g-sH ^vs^-g-t 

3-$5U. 2 tt*r*t> S ^flJf^l -3-#3(Metal Dot) ^Efls] Ajj^ ^ 

o)Sf ^ *«3<fl ^al o|# -f-«|)Ai aJjLoM ^Sjfe- -7BS]^7l- 4:A> lfl^-S-2j <g # 

(current spreading)^ 7 r ^*M, SEsV ±.a|- ^Jfofl^ 1H§£H i^i*. #A}(photon)7|- # 

£3 

rg^A-j 

.v.yt sl vIM fl i-i'g 

S. 2fe- ^efl ^-^iAl-^ Jf^^^ Ailawj-^s) 4$ ofl-i- A^^s>7l fl^-S^. 
£ 3£ S a^^l 4s ^■^•i.xl-sl ^^Aj--^l sjAj^ LfEf^ 5L^. 
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301, 401, 501, 601, 701... p% GaN^l %■ 
302... Jl^J£ GaN^I * 303... ^ <J3r-&# 
304... £^ 305... #5L^ Hfi^ §i 

310, 503, 603, 703... 402... *q 1 

403.., all 2 404... *f| 3 

502... p + -IrO 602... p + ~ZnO 
703... n + -ZnO 

* ^-Sr 3^i?- A i ^1 *1^#*l%Mspecific content resistence)* S>\J*-d\] 

*\ *5^te ?1^7f ^<8*r ^(current spreading)*] 7>**>^ f ^ tfl^H ^ 

£)<H ^h£^r #*Kphoton)7 r ^fl-S S wM^S ^ «%dt*r^ S 3 ^^ofl 



^^-Jb^l4 3°l*1*r % ^^^>7l fl*(Hfe ^iL^ HV^l^ £^«L3. 1^S)fe 

«:«, GaNTil «J» ^^*Br ^r^H 7l* SLfe SiC 7]# zxeJ-iL, 

£JEo)|Ai a}4o|o) 7l« SiC $H GaN^l^l 413?^ a)^-# (buffer layer) «L£ ^ =JH 7| ;a f ojjf 



-y-71 Jflofl S-JS^x] GaN#, -^^^(Si)^l J£^€ n^ GaN* I£tt #7] *% v € ^2:3. ^ 

^ n<8 GaNTfl «^#t*. *H-*1, n $ GaN^l # ^f^*}**^ *M§*)* S^oi, n 
p*g GaNTfl 4* ^ ^^SAl >£^*ll ^#:£*r» *H2:«:th 




^. p^ GaN^l #(101) fl«=fl Ni, PL Ti, Cr, Au ^^1^1 <d^«M *fl 1 ^^*(102)^ ^M^lJl, 

n *M ^(Au)* ^l^M -4 2 ^-^(103)# ^^l^^i ^^^-(110)* ^^^Iti ^5L^°J ¥ 

nj^q-^ oj|^ Ni/Au ^^<=>1 -8-5)31 ^ 

4# «o >l S^^ > S 2<H] q-Hf^ *m -tr^l-oi ^ ^^s)^ 7fl 1 ^^(202)# p^ GaN^I #(201) SHI « 
^^]7|3i, ^l^^l) 7)1^^ ^ii^^- 3?« 9 ^£^f9n^ di^cfl ^-r a,,^ ^.a-Ai^i av^^v sj^vsi ^-^^i^ia-i 





.fe. p«i GaN^l #(201) ^Hl i21h£(Co)sq- #(Au) 
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31, 'poly crystalline' =f-3i7\ 344, -?-4 44 MH ^fl-SRr -44 4-£- =l El] <J1 (grain) §-°ll 4*114 4S31 vfl 

JjLSJjLEl ^ 44-fe 44^4 Sfe 44 £44 4^14 nfl^r'a $£.3. 4sl4 °J4. 

°H 44, «1 4^ "1* f-*M ^Slxr 7fl447 r 4i4 U14-SL4 £ -ft ^(current 

spreading)^ 7]-^-*l-£S. ^ ^ iflJf <£^sH uj-j^- #*Kphoton)7} ^ ^uf^ ^ 



4" 444, 4^#44# oj-g. ^fl|A) jqijLoj] 

spreading^ 7>^^^, i£4 i^} tfl-f eflA^ «H)s 



4 4^4fe ?H444 £4 MI-¥-S.2| 44 44(current 

4 4-SLfe 4 4(photon)7> 2143. 4 wiI^t-HS; 4fe 44--t 
4. 



•£4°! -74 ^ 4-8- 
AV 7 ] S , s.^^. ^ S ]-7l 3144 £ «-4°fl 4^ #^-i^2] ^4 444-, 

* i f^Aa 4^44 5# 44-I-#4; 

* 3 ^4 4?1 444-f-ir 4-?--fe ^ l 3-4°l 4444 ^44 -54 44-I-#; 3 

*H 2 o^t-H, ^-71 44~§-# ^ 4Srl-#°11 (Metal Dot) 4 Efii2. 444 451^ wfl4 

-1-4; # n ^44 o}4. 

5E4, 444 ^44 4 44°11 4# 44^44 ^44^- t!12:44-£-, 

P 4 GaN^l 4 ^Ml 4 1 ^4#£ «g^«rfe 4t114; 

44 *9 i #6fl 2 ##§-8: §4*Rr 4-7)14; 

44 4 2 3-4# 4<>1I 4 3 44#* f444 441; 4 

44:7} 447H4 44 S4t<1 cfl4 44 4 « 4*844, 

44 p4 GaNTil f-S-1 ^-^ °§<*-g: sl^-s-S. p a$ GaNTil *g^43i, 
44 4 1 4#f-& ^4^31, 

44 5fl 3 471 ^ l ^4<§"§r ^ l ^44 4-1-44 «S443i, 

44 4 2 47] ^-^ 441-* 3 €-4 441-^ M1^-<H] iM?3(Metal Dot) ^e)14 4^4 «H4 ^ 

44fe 4711; # 5L44fe ^ ^-44 44. 

44 4£ 4- ^-^ofl 4^, 44^-44-S- 44-oi 4S # -sfl4 4^4 44 Ml:- ?H&147r 4i4 ^1^-S4 i?44 
44 a) ^(current spreading)^! 7>^44, ££4 ±4 ^ J f°114 4^514 4^-fe 44(photon)7r 44S 4 <444 
4^r4fe44 0 144. 

44-, ^-44 S4-3- 4^44 4 44°fl 4& 44 41S 4444. 
£ 34 4 #4°fl 4€- 444i7)-s) ^-^ g^ol -sj^^l faf i4e]-v£ sL^oicf. 

4 
4° 

44*1, ^7} afl<a #l(305)-& 471 ^-4 44#^(303)4 €-4 441-t-(304)AS. ^Jsi-fe- ^-^^q- 

(310) 44 6 fl 4^^(Metal Dot) «§EflS ^444, 'conductive bridge'S-421 7)%-& ^«S44. ^1 41, 44 

^4 -1-3(305)4 44 ^444(310) ifl^4 ^4^14 afl4-a- 7Wji o. £ ^444. 

^44, 4^ 44- 44^44 "^44fe 444 S. 4# 4s«H 4^-sfl a.7]s ^4. £■ 4fe 4 44°11 

4€- 44^42-1 ^-444 ^1-^444 4444 44 S444. 




47-1, -f-4444 444431^1- 4fe P*§ GaN^l 4-(401) p-(In, Al)GaN# 4^1 4 1 ^-##(402)# <S 

44. °l7lA^ ^V7l x)l i t3-##(402)4 ^r&4 44^°1 -f 4-4^ p4 GaN^fl f-(401)4- °1^t7 #4 ^14^ Gt 
44 4-S-401 44 i?4(44 N44 4444 44 ^<=fl4 4«444 '^^44. 



4 
GaN 
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rie pz, 44 4 l. ###(402) 4°11 A 2 ###(403)* 41344. »H. 44 xfl 2 ###(403)* 44 <§4s|fe 
44* 4^4 ##3(4E.7j uflg #4 £ 321 305 #20.2.a #44?11 4 A J€ 4 Si* *«* 4«?44 444E 

E4, 44 *|| 2 ###(403) tfoflfe 3 ###(404)* 4 ^t^c}. 0J7H, Tfl 3 ###(404)* 44 41 
1 ###(402)4 W <S44 #*cH4 *4 44#*(£ 34 304 #2:)* *44?ti ^4 4 4.fe #=S 

-§- 4<344 $^*K£-^ £4. 

o|4 ^-o|, sjaj^i ^sq-S-o|| cfi*H *# f^^l, 4i« i4«Hr *44 4°)H <g^e1(afe 44^4 
#^)« 4*344. 4°f| 44, 4*4 4* 4*4 3«441 €4. 

**! 44 xfl i ###(402)* 44-lr #**, 4^* s44-e <S44 #^(££fe 44^4 #^) 4ofl 44 

GaNTfl #(401) tfl*4| e^B4fc- Mg-H 4* 43£4| *414-& Jl43 ±3. *#44. *H 44, 44 4) i 

###(402)* '(4| 1 ##)-0xide:H'(E 34 ## 444#, 303)4 7-2.7} s)ji, p -<§ GaNTfl #(401)* 

*£. p'^ GaN^H #(JE 34 302)4 P*§ GaN4| #(5L 34 30D-2-SL *j^5-)^l €4. 

4*4 44 ^ l ###(402)* ##* 44 p*g GaN^l #(401)* 1-^ °|341 GaN4 4*7^4 

44 m^-ofl, sei •wi 1 ##)- n itride , 4 4* ##-U4* 4^31 44 434 .£4 441 £ 

4. 

neU, 4?l 41 3 ###(404)4 A 1 ###(402) <S*fer "S^el #^°1) 4*IM ^3. ^xj. ^24471 <g*} 

^ 4^4 '(41 3 ##)-(4l 1 ##)4 £4 Mt'(£ 34 304)4 4^4. 4 3* '(41 1 ##)-0xide:H*(E 
34 ## 44*#, 303)4 4*44 4^34 ## 3^*141 44, i4 ^14»l4i 4tJ4 ^4 4i4 4^3- 4 ufl# 
4 £4 *fe 44* 44. 

£4, #71 xfl 2 ###(403)* 44*r ###1* 144 #^°fl 4-*5M Lflaoti '^^(Metal Dot)'(45L 

7j "lit *4 £ 34 305 4a)* 444?ti S4. 444 ##^* t*iel #^chi s|sfl7^ Aj.jq.jj- 

^J* 47fl 4fe 'Conduction Bridge'SAl4 4f># #^4-^.3.7-) ^-^^#(310)^1 ^4* ^e^^rfe 'Current 
Spreader'J?_7i4 1-Tfl 44. 



4 4*1 ##34 3.714 Aj-si.0. 2 ^ 0 i 7H,?f; r 7i Dfls-oii ^4-^- ^4 

71 £g-(photon)°l ^-a} 4^3- 4^ 44 # 4^4 4fe 471- 43-(photon path)4 7]## 444 # 

SI Til 44. 



°14 4* 4^°11 44^ 4*4 4^8- 474S- -a* 4 ^4 

*4, 4i •?14 ;5 1 0 1^. 44°fl €-7fl4fe- pf GaN31 #4-& 4# A j 0 i ^-a. -g-^^. ^-^o.s. 4*45.S.«I 
•1*121 #7^ ^ofl ; ^4 ?i##ofl 4ti P ^ 4£^H414 s^' #£* J.4^*-S ^^?)1 44 if- 4 A 
4 ^# 4-S4 71-^4ji <y-^§^ ^1^ 0.3. oigflAi ai S ]aj ^vc-i 3.7)1 7im44. 

447>, TCB(TC0 conducting Bridge)a7l 4 7l#* 4fe '##^'°l 44# '^4°11 ^4 *|^^ °-S7i ££ 
1 ^ ^fl El <H ^£4^* 447l?l7i7> -g-<>14^.s.7-i ^1- ifljHN 471^ 44(photon)7V 4^?i## 0 tl7i ## 
Efe 444 #^4 ^44711 44 £4^1 4#^* 4 514. 

447} 24 TC0*4 44** 4^17} 1^ nfl--f- 4^44 pflS-41, 44 444 474s- 4-t- -¥-^^4 4^4 

^xfollA^) 'current-spreader', 'Photon path', 'Absorption factor against inferfacial energv'-S-A^ 4 7144 44 

44^714 .^714, 4=£4, 444 ^4 ^ 4^^ ^ 3. ^-3. 4 ^4 ^4, 

43, 44°fl4 4^4 4 ###* 44fe- 1-^4 4^14 < 4 4*4 4* 1-41-4 4^€ 4 514. 

- 4| 1 #*# : Pd, Ir, Zn, Ni 

- A 2 ### : Au, Pt 

- Til 3 ### : ZnO, IrO, Ir, Ni, Pd, Zn, V 

444, *)] 1 ###-§- 4^-fe 4^afe-, 4444 -441 ^44471 4^44 4*^4 444 ##* 7ia»44. N 
44 4*7j4 a* ##* *>4. 1 ###* 4^* N4 4*4 *1444 44 p-(ln. 

ADGaN 4|4fl ^Tfl^fe S^^-Et a.A o v (compensation) ^ai-^i oj-^a^ sis..?., ^.4 -«-Aj ^Ajoi o^^xi s\ 

4 "41*44. 
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*H 1 4444 4?-4 S ^ 2 44*4 °14-b #^4 44:43 S24sl °l4i *1 (Enthalpy Energy(KJ/ 
mole of atoms))!- 44^4 444 44. 4 Pd, Ir, Zn, Ni* 441" 4 4 °1 c fl-f 4°14 44°-.§.4 n <?S43 
°fl4*lfe Pd-0(-56), Ni-O(-120), Ir-O(-80), Zn-0(-174)3 4* 4444. £tb Au, Ptfe 44-1- H^l 

<H*l-£- 44.2.3.4 3. <a43 ^442=. Au-O(-l-lO), Pt-0(+ 44<-14. 

nela, *)1 3 44=t£ -S-7H^ 4^4 44 4°1 ^ 1 4444 °144 ?^4^.^ £4441-44 444 4= Si 

if 44 4»141 ^^51<H 34. 

°14 4£ M# ^°H4, p-CIn, Al)GaN4 4°fl 1 S^fAS Ir* f^s}31, ^ $H 2 ^^fAS Au« * 
44 4*, t-A 3 444=ts. ZnO# 44 A 1?U 44: £47W14 4*1 el« 550t>114 4*344 ^4°fl4 444 4 
4 4<>1 *I444. 

p-(In, Al)GaN/p + -(In, AI)GaN/IrO:H/Ir-ZnO(Au4 4433 1 EflS. 44# ^4°)1 ^^4^1 

°}7l4 lrO:H^r IH 44°! 44 444 4°1 3-S-S(Ir=4.7eV, IrO:H >5.4eV) p*§ .2.3 44°fl § 7Hf 4 4 
SATfl 34. at>, 44l- e, l 34 44°!] t^^AS 44*fl *14 444^3. 441-°1 44^(polycrvstal) 4 
44cfl 44<*| GaN4 4^4 °fl 4 ^ 4 4( epitaxial) 4 47ft-I- 4t11 44. 444, 4 J f-°fl *8434 Ir'-ZnO € 
' "i^l 44 ^143°)13^44(heteroepitaxial)4 431* S£S 4431 £44 431 44. °l3l4 44:4 
4 4^34 a&( P hoton)=>i 4:4 4-2-3 4 444 4 S1E4 4431 7l*H44. 440^, o^st- 4^ ^ig 
7>4*11 4—3 443 4sl4°l 3711 444 4 SI 711 €4. 



44} 
4°1 

M o' 



44, 4 44=- 444:4 -f-4443 4-g. .^4 5. 5 314 £ 74 43 444:43 -f-^?iq-4 *I44 t£ 
S14. S. 5 3)4 £ 7£- 4 4^°fl 4€- 444:4s! 4^443 ^4^1 44 4S3 «*• 44\H 2.434. 

£ 5^1 £44 44 Q6\ t <£tgofl 44.13 p ^ GaN?j1 *(5oi) ^Hi 3.^^43E(io 18 cm- 3 34)* 44 p + *g IrO 
f(502)3 4433 Sl-£-4 ^ 4°flfe- 44(503)* 4 44711 €4. 334 47] Jf-^ *}4(503)-& <$$\s\ 
4 ^^^^(^^cfl, Co-O/Au, Ni-O/Au 4£ 91^, 4^1 E 34 % v asf^ 4^ 4^ ?i^ 6 l ^ 

4€4HXI4. 

<^7)a^ a o v 7 | p +-^ i r o4(502)€r 444 4£ 4^4 4 S14. 

444 4^4 iai^SJ ^-14:^4 »14^I4 ^44-fe 4^^-S^, irO afe ir 4 7 *°1I 44^ 44:7V i4€ 7>i 
#4^-4-1 44*H4 #44 4*14-^ 4^°14. 

£ 4# 4»3-5LSfe, Ir4 <*1«flBlel|o] ^ (evaporator) £fe PVDCPhysical Vapor Deposition) 4^°fl s -14°i #4 

4 44°fl 44:7} 5L45H ajfe §.^ 7 ]oflAi 4oot: °14^1 i^r^T-i 4*^# 4^4^-3-7-1 <g^4 4j£ 
4. °H, 444 444 'p-conduction'4 4^ &M] €4. 

ZtelJl, £ 6°)l 44 4°1. 4 ^^°ll 3 4*3 P*J GaNTfl 4(601) al^^4£(10 l8 cm" 3 °14)» 4fe- 

p + ^ ZnO4(602)^>l 4^sH sa^, ^ ^Hlfe ^^^4(603)4 3^*141 €4. ^7H, 47] 4^ 3 ^(603)-S- 
?i£^4 ^ ¥4^°1 444 t^AS 4s. ^5.^, av ? i e 3-i- 424^ -M^^ ^^4^1 4£ 

514. 

^74^ 47I ZnO4(602)4 ^44-fe i^&l, mbe, MOCVD# 44*114 444 4 Si 4. <>1 ^ 

4-°ll^ PS E^IS 4447)1 €4. isleisi ^4, znO 4314 44:7} 54^ °1 Sife 7}^ #4^44 PH 3 -t <>1 
4^-H 2.4£ P^ ZnO# 44 A 1S 4 5UA4 MOCVDSl ^4°flfe-ZnCl 2 4 0 2 , PH 3 # °14-4I4 44^1«> Si 
711 S4. 

EE4, £ 7°H £.7.)fl 44 go|, a av^ 0 !! S)4^ p«i GaNTfl 4(701) a»4£3| n + f ZnO4(702H ^^S|<H 
Sli^, n ^HItt 4^?i 4(703)4 ^447fl €4. ^74^ 47I 4444(703)-& ^JE-^4 ^4^0] -f.-^ # 
4£. SIA^, 47] je 34 4-^14 ^^i-^l 4-£ S14. 

471 n + *g Zn04(702)4 444fe 4^°-S-fe, 4xb)e1# °144°} 444fe 4^°1 °1#^ji sl^, MOCVD4I 
°14sll7.i 44>-)?lfe ^£^slJi S14. ^21 El* °144fe 4^-StS-fe, 44 ZnO, Al 2 0 3 4314 °l-§-4°1 4 
4?Ut€ &^7HH #4^4-1- 4-g- ^447)1 Zn0 v|H AI^l 'n-conduction dopant's^ 4-8- 

4 711 5l<H 3l4£ ZnOfi- -?-44 4 SI 711 *!4. °14 4*) *J 4^1 ZnO« ^-4 ^j^*l i£44^ ZnO:.M AZO(Al 
doped ZnO) 43. ^-Sr4. 

°14 4^ 4 4^1 ^4^ 444 4^ 4^4 £4 4 S14 

471 p«8 GaNTfl 4(501)(601) ^<>1| 3^-^^JE(10 18 cm- 3 °14)« 4fe p + ^ IrO(502) Hife p + <8 ZnO(602)# ^ 
41 ? JA^, 3 4ofl ^s| fe aj- 7 ] 4(503X603)°! ^^(turnnelling) ^44e)°ll ^gfl^i £pi 3 

44 °1» 4 Si Tfl 44. 4. :2.4s. 4fe Ir04 Zn07V =l ^Hl 4^=1 4^44 44sl 4^1 

eJ<>l«H(turnnellinglayer)S.7.le) 444 *>4| sU «>m -1-S114 444 ^44 6 11- 4 Si Tfl =14 ?H4. *1 
4, S^4S7> 47>47fl S14 44 4E«fl ^44^ (metal semiconductor contact barrier)<>ll 474)^^1 4^D°fl 
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s^H ?fleH(carriers)4 S.S.S.S. x}<£±$7\] 3.4 H^4fc %°.3. &4. 2 th n + *§ ZnOt 

(702)7} '^4 ^ o.o)| fl^E, ^ ^Sj^- AJ-7) ^t|^^(703)4 4^ 5 J 4*M jJlhi *j 




(57) ^4 
1. 

*1) 1 ##^5L °1^<44 ^ Ak6HI-#4: 

*fl 3 ^4 #7) A] 1 ^#«*) hV-§-44 igAjs} ^ 

^ 2 i^r-^S. ol^-<H^H, ^71 -3-^ ^ ^1" ^}:41~# 0 11 i?-^ (Metal Dot) *§ns, <§*j4 ^S.^ afl-fi 

* £#*Kr 5!* ^JiS «Br tfi^s^ ^44. 

2. 

^7} 4 1 Pd, Ir, Zn, Ni #°fl4 -a@j4fe- ^ °t 3. «Hr ^^4i44 ^44. 

3. 

^ 1*J-°H 4<H4. 

1 .flS^ol S.^£ gj-fe ^^^^ JfLtg*}^ 

*J^*J- 4. 

*» l*cMl SH4, 

^t 1 ^- 5. 

^ l*cH 444, 

aJ-7] ^« ^EflS. ad eg ^ J± 4*1 (conductive bridge)5-44 71^-i- S>fe 3}-§- 

G-SL 4tt ^^-^l-S-l ^ 44. ~ 

3^$- 6. 

At) l*8-°fl Si<H4, 

A J-7] *f| 2 S-#-£r Au, PT 4^4fe .5} o. a^o 5 *>fe ^-^44 ¥^4.4. 

7. 

^1 1*841 £44, 

^■7} 4 3 44£r ZnO, IrO, Ir, Ni, Pd, Zn, V ^°1]4 ^ 3°- ^ J^ig;^. 

8. 

pi GaNTfl #4: 
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#7] p*g GaN 31 %■ 31 «§ ^ p*g GaN 31 

*7| Jl^E p^ GaN?fl % $H ^^£H, 31 1 °1^<3*1 ^ <tSf##sf: 

31 3 <«*i oi-f-fe *n i §#<>i tv-g-sH ^^s) a 

3] 2 ^J?-S c^o^H, S ****** ^3 (Metal Dot) ^Efli?- q§>93 QSL^i «fi<S 

3^ 9. 

31 8*J-3l 5a°H. 

A o v 7l p«g GaN31 p-(In, AtfGaN**] ?}-§■ sj-fe ^#4i*h 

^T 1 * 10. 

p^ GaN Til -t ^31 31 l -g-^-g- ^«Br #3) 2}; 

31 1 4M| 31 2 ^#*-§- *g^sRr #31 s]-; 

*7l 31 2 ^-3] 31 3 ^#-§r *g^*Kr #31; 3? 

p*§ GaN31 #2] #Jf <go=j p ^ GaN ^| *$*m3l, 
#7} 31 l -S-4-#^ -3-4 tf^-g-^S ^^H)J1, 

#7l 3l 3 ^-%2r $7] 3] 1 ^#§"§T 31 1 ^#4 #-§-3<3 AS I^SlJl, 

^•7] 31 2 ^-7) ^-4? #S>## xfl^-ofl #4? 3 (Metal Dot) &5L^ aj|<i -g-^jg. 

#711; # £t*fe 55* *>fe **^>s1 31^^. 

11. 

31 10%W| 5U<3<*1. 

p*j GaN 31 #£ p-(In, Al)GaN*<U 3* Sf-^AS ^^^S) 31^^. 
^-?-<t 12. 

31 khhi sa<H^i, 

^7l 31 1 Pd, Ir, Zn, Ni ^3H #@}£|<H f ^S)tt 3i-§- ^-£-5. efe ^^-db^l-sl ^#-3" 31SWJ-^. 

13. 

31 10^31 floW. 

^71 31 1 ##t-g- °l^-fe g-^s. q^fe 5J^. axio S s^fc- ^^^-S] -f-^# 

^312^. 

H^lh 14. 

31 10931 5A<>H. 

#7] 4 i o]^.fe i-^A- a o v 71 ^ GaN 31 #4 #-§-^°l '^^slfe s.^ Sffe 

i^l-s) -f-^^i^ 31.^'atl. 

*J -7-«J- 15. 

31 10^31 Sl<H^. 
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#7 tfltV <a^B]7> ^slfe 4*<H SW, #7] 4 1 A J"7l p«g GaN^l ^A^JfE^I -t^-p- 

S-}.<^ h}-|--6->ji, av 7 ] p s| GaN^l #2} ^-Jfi- n^r-S. p<g GaNTfl f-AS. *g^£]fe- ^ ^<L3- «Kr **J\£a><9 

^-7*3- 16. 

*H 10* o H] 5^1, 

#7l ^Efljg. ^^s]fe ^JE^ bH-S a (conductive bridge)^ °] 7j^r-§. sKr ^-S- ^3 

%=?v 17. 

18. 

#7l *1) 3 ZnO, IrO, Ir, Ni, Pd, Zn, V s^s}*} ^-i- "ft^*}-^ Jf-<g# 

^T 1 ^ 19. 
p^ GaNTfl fcafc 

#7] p ag GaNPfl # #f °l| ^ 4 ^av^o.^; ^ 

20. 

#7l p sg GaNTfl =f p-(In, ADGaNf"?] 3* ^AS *Kr tf±4. 
^-7*3" 21. 

-*7l J2^£ -S-^-i- ^Aj-SKhf p + -i r os. ^S^q-, Hife p + -Zn03. ^3 7^, SE^r n + -ZnOS. % 

^-t 1 ^ 22. 

* 19^ sa«W. 

#71 Ni/AuS) ^^^7^1+, SEfe- Co-O/AuS) f2S |^S|7ltf, <£fe Ni-O/Au^l 3 

^-?"# 23. 

*1] 19%H1 a<H*1, #7l 

A 3 -3-^-4 #71 =4f ^%%^t *H 1 ?#^1 £-§-sH SMJ« ?-f-#3}-#*; « 

*ll 2 ff-^r°.S. ol^o^xlD], a o v 7 , ^ AV^-g.* * aJ.^^.^o(| ^-.g (Metal Dot) %f%5. 
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24. 

A 1 Pd, Ir, Zn, Ni #@}S|fe ^-§- s^AS sfe t#4^}-. 

^t 1 * 25. 
^ 21*^1 

#5^ nfli M el *1 (conductive bridge)^ <q 7]*g-$ s-.^i 

26. 
*l 21%H1 

$7} *)1 2 -3"#-gr Au, PT ^°fH -a^Slfe a-^l o. s eJ-^-fc*)-. 

■Ht^ 27. 

*fl 21%H fl^W. 

A o v 7| 3 ij-^f-g- ZnO, IrO. Ir, Ni, Pd, Zn, V ^°1H -y^fe 35-8- ^iLS. t^4i^>. 
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